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The coadition of the alloy hud little effect, but at high 
terips. the 2-phute alloys tended to bx softer than the a- 
1 soln. alloy al the reverse was truc at 20°, Int 
the Cu-Ni system the I-hr. hardncas re continuously at _ 
800° from 24 kg. /mmn.! at 0% Ni to about Mb ut 45°. Ni 


paper give “further support (a the ‘isolving phase’ 
mechanum of softening at bigh temps. of 2-phuse alloys, 
However, ot some systems this may be offset by the scla- 
tively high hardaess retained by the second phase. F 
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ZAKHAROU, py. V: 


“category : USSR/Solid Btate Physics = Mechanical properties bf crystale and poly- 89 
crystalline compounds | ; 


Abs Jour : Ref Zhur - Fizika, No 1, 1957 Ho 1361 


Author Zakharov, M.V- 
Ti tLe “EYTSst or Temperature on the Shape of the Composition vs. Heat 
‘Resistance Curve 


Orig Pub : Sb. nauch. tr. Mosk. in-ta tsvet. met. 1 zolpta, 1955, No 25, 315-324 


Abstract ; Thirty-three copper alloys, containing small amounts of fourteen different 
admixtures, were investigated. Tie specimens were annealed at 700 ~- 800° 
after casting prior to being tested for hardness, or wer? tested after , 
hot forging. The micro-structure of the alloy was measured at the test 
-temperature to permit determination of Ate phase composition, and also to 
afford a qualitative estimate of the character of deformation of the specimen 
at the site of the indentation. The composition Vs. hest-resistance (or 
composition ve. prolonged hardness) diagrams experience @ principal change 
with increasing temperature. In the case of temperatures on the order of 
0,5 -- 0.6 of the absolute melting temperature of the eolvent, the three 
principal types of the composition vs. heat-resistance diagrams remain 
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valid (Dokl. AN SSSR, 1949, 65, No 3, 337), but for higher temperatures 

- only two types’ of diagrams remain valid (the first type pertaina to the .. 
relatively refractory systems with heat-resisting excess yhases; the second 
type of diagram pertains to the case when the soluble admixtures, though 
reducing considerably the melting point of the alloys, hardly strengthen the 
solvent). When searching for new heat-resisting Alloys, it is necessary to 
aoncentrate on those soluble admixtures that hardly reduce the melting ten- 
perature of the solvent. 
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Sergei Ivanovich Gubkin. TSyet.met. 28 no.6:60-61 H-D '55. (MIRA 10:11) 


(Gubdkin, Sergei Ivanovich, 1698-1955) 
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Translation from: Referativnyy zhurnal, Metallurgiy2. 1958,Nr 1,p 255. (USSR)... 


AUTHOR: Zakharov, M.V- 
a i tc es a MND mS eee ght oO 
TITLE: Principles to Be Followed inthe Alloying of Heat:-resistant Non- 
ferrous Alloys (Printsipy legirovaniya zharoprochnykh tsvetnykh 
splavov) 


PERIODICAL: “Vv sb.: Prochnost' metallov: Moscow, AN SSSR, 1956, 
pp 81-90 


ABSTRACT: The principles to be followed in the alloying ‘of heat-resistant 
non-ferzous alloys are examined. It is observed that ordinarily, 
_.the greater the energy of activation, the heat of sublimation, the 
‘E and temperature of fusion, and the point of onset of re-. —_—- 
crystallization, and the higher the coefficient o:: linear expansion, 
the higher, all other conditions being equal, is the heat resistance 
(HR). The values of creep strength under compression at 1000° 
for 1 percent deformation during a 24-hour period of W, Ir, Mo. 
Ta, Cr, Nb, Rh, Co, Fe, Ni, Vs Ti, and Zr ere presented, to- 
gether with their temperature of fusion and der.sities. An exami- 
nation is also presented of questions having to jo with the effect 
Card 1/2 _ of alloying additives onthe HR ofa given base metal, the effect 
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137-58-1-1896 
Principles to Be Followed in the Alloying. of Heat-resistant Nor-ferrous Alloys 


the effect of excess phases upon the HR of alloys and of small amounts of 

additives upon the heat-resistance of Cu at high temperatures. It is indicated 
_.;-. --that-when-new alloys are being developed under factory conditicns, their _ 

technological qualities, i.e., their behavior in casting, press ‘vorking, heat 


treatment, and so forth, is of significant importance. 
F.N. 


1. Metals~-Alleying--Processes 
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Ate Jour : Ref Zhur - Fizika, No 1, 1957, No 1154 


Author +: Glazov, V.M., Zakharov, M.V., Stepanova, M.V. 4 
Title : Plotting the LIHItél-Bolubility Surface jn a Tetnary System by Using the 
Micro-Hardness Method. 


Orig Pub : Izv. AN SSSR, Ota. tekhn. n., 1956, No 1, 162-164 


ae . Abstract: Description of. methods for preperation of alloys of Cuwtth Cr and Zr and it 

measuring the micro-hardness. The solubility boundary of Cr and Zr in Cu and : 
the relative influence of these additives and their solubility in C, were de- 
termined for the temperature range 700 -- 1000° from the flexure of the micro- 
hardness va. additive concentration curve. 


Caird : 1/1 
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Shaped Casting of Copper (Cont.) bock, 509 
Le LTTE nRtn ree eatneveeee ewteremee Ceci 
. Gollection of Articles, Moscow, Mashgiz, 1957, 205 po. 6,560 ccpies, 
_..This beok contains papers presented during @-tachnical and scientific 


convention held in “oscow, Lec, 1955, on tho theory and practice of shaped cupper 
castings, 


mZaxnerov, Me Ve, Doctor of Technical Sciences, Professor, Principles of Alloy- 
ing Heat-resistant Nonferrous Metals 


The author states that heat resistance present new and complex problems, many 

of which are still in the development stages . Howevei', sufficient experimental 

data has now been gathered to fonmlate sane basic principles for alloying heat- 
resistant metals. The main topics discussed in this paper include selection of 
heat-recistent base metals, effect of alloying elements on heat resistence of the 
base metal, transition from simple alloys to camplex heat-resistant alloys, 

and resistance to oxidation of sana alloys at elevated temperaturus. Saze nev 
heat-reciotant alloys already adopted by Soviet industiry are listed and their 
composition given. There are aumerous phase diagrems and tables listing vorlas pr >- a 
erties of nenferrous alloys. Soviet personalities mentioned include ra 
G. V. Kurdymov, a research worker in metallurgy. There are 4 references i 

3 of Waicb ere Soviet and 1 English. 
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11932 


Author : Zakharov, M.V. 
Inst or 
Title : Concerning the Problem of the Fundemental ypes of Diagrans 


Representing the Composition vs. the Refractoriness of 
Metallic Systems. 


Orig Pub ; f oon splavov tsvet. metallov Ro 1, M., Izd-vo AN SSSR, 
25041 


Abstract 3 Generalization of experimenta? mterial on the study of 


the dependence of the refractoriness of allzys on the 
composition for various types of diagrams of state with 
limited solubility, lead to three fundamental types of 
state vs. refractoriness diagrams: (1) Refractoriness 
increases with changing composition. (2) Presence of 
maximm refractoriness at an optimum composition. 
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AUTHORS: Glazov, V. M., Zakharov, M.V, and Steparova, M. V. (Moscow) 


TITLE: Influence of the phase composition on tle heat resistance 
of alloys of the system copper-chromium--zirconiun. 
(Vliyaniye fazovogo sostava na zharoprochnost' splavov 
sistemy med'-khrom-tsirkoniy). 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleaiye Tekhnicheskikh 


ABSTRACT: Development of new high temperature alloys is based on 
studying the diagram of state and mainly the diagram of 
composition-heat resistance, which is the basis of the 
modern physico-chemical theory of heat resistance. Of 
particular interest are such diagrams elating to complex 
metallic systems, containing three, foar or more components, 
In this paper the copper angle of the diagram, copper- 
chromium-zirconium, is investigated ard the influence is 
stutiied of the phase composition on the heat resistance 
of chromium-zirconium bronzes. In eirlier work (Refs.2-4) 
the authors established, on the basis of microscopic and 
thermal analyses and measurement of the microhardness of 
the individual structural components, that the copper 

angle of the copper-chromium-zirconitcn diagram (up to 3.5% 
Card 1/3 Or and 3.5% Zr) is characterised in the solid state by 
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the: six-phase ranges 4a; (a + Cr), (a + Cr + CroZr); 
(a + CroZr) ; Ja + CrjZr + CuzZr) 5 (a + Cuz2Zr) and that 


in the ternary system a quasi-binary section Cu-Cr,Zr 
exists which represents the binary diagram of the 
eutectic type with a eutectic trensformation temperature 
of 1020°C; this section sub-divides the complex ternary 
diagram into two elementary terniry diagrams of the 
eutectic type with limited solubility in the solid state. 
Furthermore, they established that an area exists of 
uniform solid solutions of Cr and Zr in copper at 
various temperatures. The heat resistance (long duration 
hardness) of Cu-Cr-Zr alloys was investigeted along 
three polymetric cuts: the quasi-binary section Cu-Cr2r , 
the section of the ternary diagram for a varinble Zr 
content and a constant (0.5%) Cr content and, finally, the 
section of the ternary diagram with a variab’e Cr content 
and a constant (0.5%) Zr content. All these sections of 
the diagrams are reproduced in the top part of the Figs.c, 
3 and 4, For evaluating the heat resistance of the alloys, 
Card 2/3 the 30 sec and 60 min hardness values were determined at 
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24~9~20/33 
Influence of the phase composition on the heat resistance of alloys 
of the system copper-chromium-zircqniun. 


the temperatures 600 and 800°C which represent the most 
frequent pertaining operating temperatures of Cu-—Cr-Zr 
alloys, The results of the comparative heat resistance 
are given on the same graphs and these Give a lucid picture 
of the influence of the phase composition on the heat 
resistance of the Cu-Cr-Zr alloys, Hardness tests at 
room temperature (given in the Table, p.125) show that the 
hardness increases continuously with increasing degrea of 
alloying. On the basis of the results it is concluded 
thet the most heat resistant ternary alloys of this system 
are those within the phase range a + Cr.Zr, i.e. those 


which are located on the quasi~binary ote section, 
1 


Within this phase range the heterogeneous afloys containing 
0.8-1,2% CroZr proved to have the highest heat resistance, 
There are 4“figures, 1 table and 5 Slavic refsrences, __ 


. SUBMITTED: April 19, 1957, 
AVAILABLE: Library of Congress, 
Card 3/3 
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Ratio Between the Melting Temperature and the Tempering Temperature in 
Fa Prous AL oye 


the 


Ca NiBe, Ga-Or j2Z2 saad staers the sclidus temperature dces ns 


atoati chenge with tne ‘nzrrease of the degree cf oversaturation 
of the sania soku eee. however, the tempering temperature ia 
décroeaged. 
The retation batween the solidus temperature and the tempering 
ae sien of the alicy3 is slearest in the ternary system 
shia syetem low melting and comparatively nigh 
Lisa occurs ReeB -2,5 (2,5% Be, 0,5% Ni, 


temperature of about 860°. 

a beryllium has 4 comparatively 
rier cide The tempering tempera- 
arve-albso-differaeni. Beryiliun 
ng temperature of 3259, and 
ryllium content have it at 470-480° 
easfully used with 4 Beevtous 
empering temperature of tha new 

RLlL Ye 


Cara 2/3 Yrome ate a figure, arle, and 4 references, 3 of whicn are 
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AUTHORS: Zakharov, MeVe, Karpenko, L.I. and Stepeancva, uV. 


eer enema Suerimtmamramner aw ot 
TITLE? Relation Between the Tensile Strength and Hardness fo1 

Some Copper Alloys at High Temperatures (Soctnoshenlye 

mezhdu predelom prochnosti na razryv 1 tverdcatiyu diya 

_nekotorykh mednykh splavov pri vysokikh temperaturakh). 


‘PERIODICAL: Tevetnyye Metally, 1958, Nr.8, pp.64-57 (USSR) 


ANSTKACT: Hardness determination can form a rapid method of 
eveluating the short-term tensile strength of astals and 
alloys if the relation between the two is known. 

Although Linear relations have been found for some ferrous 
wlloys (Kefts.5,46) the deta for non-ferrous alloys is 
tnsufficsent. The authors have studied these relations 
for binary (CGu-Al, Cu-hin, Gu-or, Gu-tr), ternary (Cu-Nics, 
Cu-NiAl, Cu-Cr-Zr, Cu-Ni-Be) and quaternar (Cu-Nl-Be-Zr, 
Cu-Ni-Be-Cd) oppor alloys at 600 and 800°C. Altogether 
70 alloys were made from electrolytic copper and the 
appropriate alloys. All alloys wera predefcrmed in the 
hot stato to 50%. Somo wore binary and ternary alloys 

Card 1/4 tested in the anngaled state (annealing at wou°C for o-TuU 
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Kelation Between the Tensile Strength and Hardness for Some Copper 
Alloys at High Temperatures. 


hours); others ternary and quaternary in the heat- 
hardened state (quenching from 1000°C into cold water 
followed by & hours tempering at 475°C). A Z-ton anslor 
presa with a loading rate of 20 mm/min. was used for 
tensile tests, hardness being determined by indentation 
of a 5-mn radius hemisphere for 30 seconds and all test 
pieces being heated for 15 minutes in a furnace at the 
test temoerature and soaked for 5 minutes. The results 
for binary alloys at 800°C (Table 1), ror Zr-Cr-Zr alloys 


at 600 and 800°C (fable 2 and Fig.l) and for Cu-Ni-ke, 

Gu-Ni-Be-Zr and Cu-Ni-Be-Cd at 600 and 800° (Table 3 

and Fig.2) show a satistactorily linear hardness vs 

strongth relation, and hot hardness tests are recommended 

as a first evaluation of hot strengta. The compositions 
Card 2/3 of the alloys are given in the tables. 
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There are 2 figures, 3 tables and 6 references, 4 of 
whitch 1 are ) Soviet and 2 ‘English. 


i. Copper alloys--Mechanicai properties 2 
factors 3. Copper salloys~-Test results 


2. Copper 4alloys--Temperature 
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AUTHORS: Zakbarov, M.V. and Karpenko, L.I. (Hoscow a, 

TITLE: Composition-heat Resistance Diagrems at Homologous oa 

‘ Temperatures (Diagrammy sostav - zharoprochnost' pri ae 
sootvetstvennykh temperaturakh) te 

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Texhnicheskikh 

Nauk, 1958, Nr 9, pp 31 - 36 (USSR) 

ABSTRACT: The effect of the composition of alloys on their heat 
resistance is usually studied {sothermally, at temperatures 
of practical interest. More useful data about the basic 
properties of alloys can be obtained if investigations of ee 
this type are carried out at homologous temperatures, i.e. a 
at such temperatures T that the ratio T/T ys (where re 


Ty 7 melting point of the alloy) is the same for the 


whole range of investigated alloys of a given system. In 
the present investigation, the copper-rich alloys of the 
following binary and pseudo-binary systems were studied: 


care Cu-Zn, Cu-Al, Cu-Sn, Cu-Sb, Cu-Zr, Cu~Ni,8i and Cu-NiAt. 4 


All the test pieces prepared from poth cast and hot-relled 
materials were subjected to a long (70-100 hrs) annealing 
Cardl/4 treatment at 600 - 850 “C (depending on the composition 
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of the alloy). The heat resistance of the alloys was 
determined by means of hardness measurements taken in air, 
at homologous temperatures T=O.6- 0.9 7 


Ty 1 with the 
load applied for 60 min. After the completion of the 


test, each test piece was quenched from the test tempera- 
ture 60 that the structure of the alloys at tia teat 
temperature could be determined by microascopics examination. 
The results are reproduced graphically in the form of 

the high-temperature hardnes/ccmposition curves, super— 
imposed on the appropriate portions of the equilibrium 
diagrams of the investigated systems (Figures 1-7). 

The curves (whose shape dependedc on factors such as the 
extent of the solid solubility range, variation of the 
solid solubility limit with temperature, presence or 
absence of intermediate phases or intermetallic compounds) 
can be divided into four groups: to the firss of these 
groups belong curves with the maximum high-temperature 
hardness at T = 0.6 - 0.6 Ty shifted from the solid 


~ solubility limit towards the solvent metal, i.e. situated - 
in the region of dilute solid solutions (systems Cu-Zn, 


Card2/4 Cu-Al). In systems of this type, there is a wide solid 
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at Composition~heat Resistance Diegrams at Homologous Temperatures 
ai solubility range (16-38 atm) and the phases of these 
, aystems become very ductile at T = 0.7-0.8 Tay ‘ 


Diagrams with the maximum high-temperature hardness at = 
T= 0.7 - 0.9 Ty situated at, or near, the solid solu- a 


pility limit of the B-phase constitute the second group 

(systems Cu-Sn, Cu-Sb). Systems of this type are 

characterised by a narrow solid solubility range e 
(5-8 atn%) and at T= 0.7 Ty the strength cf the om and ‘ 


B-phases is almost the same. 
In the diagrams of the third group, hardness of the alloys a 
at T= 0.60 - 0.8 Ty increases gradually as the content 


of the solute atoms increases (systems Cu-Cr, Cu-Zr). The ? 
solid solubility range in systems of this type is very 
ae narrow (a fraction of atm) and the 3-phase jis charact~ a 
a erised by high strength at elevated temperatiires. Diagrams i 
4 with the maximum high temperature hardness ati T = 0.6-0.8 T 4 


situated in the two-phase region constitute the fourth 
group (systems Cu-Ni,Si, Su-NiAl). The sudden increase 


 Gard3/4 of the heat resistance of the two-phase alloys of these 
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systems is associated with the appearance of highly 

refractory phases which usually consist of the solute 

elements only. In systems of this type, the scelid solu- 

bility often increases with the rising temperature ard 

the resulting solution-precipitation and recrystallisation 
processes mey cause reduction of the strength of the two- 

phase alloys. For this reason, the maxima on the heat 
resistance composition curves for the cast and plastically 
deformed alloys do not coincide. In the latter case, the o 
maximum is more sharply pronounced and is situated nearer Mg 
the Cu end of the equilibrium diagran. There are 7 figures 

and 6 Soviet references. — 


SUBMITTED: June 8, 1998 
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S0V/137-59-4-8724 


Laaeree from: Referativnyy zhurnel, Metallurgtiye, 1959, Kr 4, p 198 (USSR) 

& \2)0 

auTHORaY Rogharay, MVs. Barbanel', Rte, Solov'yava, V.V, Gurevich, ¥e.I. 
uqutE) —~«s«sThe Effect of Modifieation on Heat Resistence of p16 Atuminum_Ariey ‘| 


Nauchno-tekhn, o-vo tsvetn, seteallurgit, Mosk. in-t 
1958, Nr 29, pp T2 aad 63 


amount of 0.03% in the form 


ots «f 385 mm in dia- 
at resistance at- --~-- 


300°C was determined by 

the cast, hosogenized ( 

state, as well as in th 

It was shown that modificat refinament of macro- 

grains of the initial soliA solution, but practically dic not affect the 

character of microstrusture, Durable strength and hardness of non-ncdified 

and modified cast alloys decreased from the periphery to the center of the 

ingot; in the modified alloy tnese differences manifested less pronounced, 
Sara 1/2 particulariy in homogenized State, Durable strength and hardness of non- 
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“ihe Effect of Modification on Heat Resistance of D16 Aluminum Alloy 


modified duraluminum in cast and stabilized state are higher than in modified 
duraluainum: after homogenization a certain increase in the heat-resistance of the 
modified alloy was observed, The authors indicate the slight positive effect of 
modification on heat-resistance of Pressed and heat-treated D16 alloy seotions, 
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Trenslation from: Referativayy zhurnal, Metallurgiye, 1959, Nr 4, p 197 (USSR) :, 
1%. 12004 ae 
AUTHORS:  .._ Zakharov, M Vea lviiyeva, V.I. =) 
TITLE: Durable ‘and Temporary Hardness of Sowe Metals and Chemical Compounds e 


at Corresponding Temperatures fae 


PERIODICAL: Sb. neuchn, tr. Nauchno-tekhn, o-vo tgvetn, metallurgii, Mosk, in-t on 
tsvetn, met, 1 zolota, 1958, Nr 29, pP B84 - 92 ee 


ABSTRACT: The authors determined durable and temporary (hot) hardness ef cubic 
(pb ,Wal,uy NA)” and hexagonal (Cdj! Zu;'Mg,/'T1)’ metals end of some 
chemical compounds on Cu and Al bases at corresponding temperatures 
ee ‘y, It was established that in cubic metals durable 
: and temporary hardness raised with higher melting point. Having the ae 
: same refractoriness, the metals of hexagonal system possess higher oe 
duraple and.temporary nardness; they are, however, characterized by a 
more intensive softenability, proportional to raising tesperatures, ae 
In most metals the rate of hardness decrease diminishes when approaching ne 
the solidus, Chemical compounds of high hardness and brittleness at 


Card 1/2 room temperatures are softening by tens and hundreds of simes at ; xX ‘ Bs 
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Durable and Temporary Hardness of Soma Metals and Chemical Com 


pounds at Corresponding : - 
Temperatures : Fe 
temperatures of the order of magnitude of 0.8 Tap: No definite correlation between a 
hardness and refractoriness of chemical 5 


observed, Durable hardness of chemical compounds depends in 
strusture of the orystalline lattice, Usually the hardness of 
with a more complex composition and structure of its crystalline lattica 


durable hardness at 0.8 T, p “8s revealed in complex-structurs chemical compounds such 
as Al,CuMg and AljFeSi, * 


E.K, 
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i 0V/137-59-5-11023 
Translation from: Referativnyy zhurnal, Metallurgiya, 959, Nr 5, p 221 (ssn) 
AUTHORS ; Zakharov, M.V., Karpenko, L.I. “3 
mee ee . : . 
TITLE: Composition Heat Resistance iiseteas We Alloys at Corresponding a 
Temperatures 7 ile 


PERIODICAL: Sb, nauchn, tr, Nauchno-tekhn. o-vo tsvetn, metallurgii, Mosk, rs 
re in-t_tsvetn, met. 1 zolota, 1958, Nr 29, pp 93 - 100 


The article has not been reviewed. 


ABSTRACT: 
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fimeni D. K. Chernov) axarded to Doctor of Technical Sciences 
Zakharov (Institute of Non-lerrous Metals and Gold iment Kalinin) 


"Cn the Principles of Alloying Non-Ferrous igh Temperature Alloys" 
Temperatures in Non-ferrous Metals". 
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Third prize( 
Professor Me Vo 


for the papers 
and "Relations Between the Fusion and Terpering 


Results of the 1958 Competition for Obtaining imeni De K. Chernov and imeni 
Ne Ae Minkevich Prizes, Metallovedeniye i termichaskaya obrabotka metsllov, 


1959, Noe 6, pp 62-64 ; 
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i AUTHORS! _ Zakharov, Ms Ves Sviderskaya, Z. A., Kedaner, E. S., : 
* m—"“mupkina, ie i. 
& 7 
TITLE: Effect of Copper and Magnesium on Properties of P 
Aluminum-Manganese Alloys at Room and Elevated Tf 

Temperatures : 

|. 

-_ PERIODICAL: Izvestiya vysshikh uchebnykh zavedenily, Tsvyetnaya 1 
va metallurgiya, 1960, Nr 1, pp 145-149 (USSR) t 
: : i 

ABSTRACT: A highly alloyed heat-resistart metal containing many i. 


excess phases is usually low-melting and cannot be ae 
recommended for the highest working temperatures. ab 
Conversely, if an alloy has a high mp, and a moderate 
number of excess phases, it will also ve heat-resis- 


tant at adequately high workirg temperatures. From C 
this point of view it was interesting to study the : 
tnfluence of a variable addition of s~jhase a 


(Al Mgcu) on heat resistance of nigh-m2lting Al-Mn 
Card 1/8 
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Etfeet of Copper and Magnesium cn Properties 77733 
of Aluminum-Manganese Alloys at Room and SOV/149-66-1-22 /27 
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(1.5% Mn) alloy, ay and Me content, vetted from 

1.3 to 405 and from 0.5 to 2b, respectively, Alloy 

"A", free of these metals, and alloy VDI7 (2.9% cu, 

2.2% Me, 0.57 Mn, the regt Al) were also tested for 
comparison, Up to 0.1 TH Was added for finer erain 
atructure, Ingots wepe eant injog WAabCGreAnca) ad .. & 
(Upped mold, Lhe Gpeedinens LOS min Rodi) Were exbruced 
(tn a 100 ton press) after 48 fin homogenizing at ; 
480° ¢. Temperature of container was 400-4290 CG, 


Subsequent heat treatment comprised quenching in water 
from 500° ( and artificial aging for 6 hr‘at 190° c. 
Samples to be tested for heat resistance were 
conditioned for 100 hr at the temperature of the 

test. The results of tests are shown in Puble 1 

and in lige. 1 and e. 
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wt ' * > ae ee by) Week femme ratte: 

Key to Table 1: (4) Properties; as Best tompera Haney ; 
“6; (C) Haydness (H,), Ke/m>; (2),Tensile gtren vs ; 

o,,) ke /mm~3; (E) yiPid point ( o 2) Ke /mms; (F) : 

Elongation ( § ) %3 {2} Hemark: ucblén time of in- : 


denter: (1) 30 2) 60 min. 
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TEXT 1 The object of the present investigation was to develop a 7 
copper-base alloy with electrical conductivity no lower than , 
su to 95% of that of pure coppers yield point 10 less than 

15 kg/mm2 and elongation no less than 20 to 39%, tne additional . 
requirement being that the alloy should retain these properties ie. 
after prolonged heating at 170 to 200°C. To this end, Cu-Ag, PA ' 
cu-Cr, Cu-Zr, cu-cr-Cd and cu-cr-Zr alloys with various contents | 

of the alloying additions, were examined, It was concluded that 

binary alloys containing 0.12% Cr or 0.2% Zr, and ternary alloys 

with 0.2% Cr and 0.15% Cd, or 0.15% Cr and 0.10% Zr, are most 

promising. The room temperature properties of these alloys are 

as follows: yield point - 16 to 23 kg/mm2; U.T.S. - 29 to 

36 kg/mm ; elongation - 21 to 24%; conductivity ~ 88 to 95% of 
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TEXT: Class 40b, 18. Wo. 137268 (663144/22 2£ April 13, 1960). 

A high-strength heat-resistant aluminum alloy for chill casting forandA] - 
7-4 (AL-7-4)/, distinguished by the fact that, in order to improve the 
plastic and casting properties of the alloy, it containa (in %): silicon ~ 
6.85+7.25; copper - 3.6-4.2; additives - no more than 0.55, including no 
more than 0.25 iron. 
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ABSTRACT; An Author Certificate has been issued for a heat-resistant 
bronze for spot-welding electrodes. The bronze contains 0.2—-0.4% Be 
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TOPIC TAGS: , copper alloy, nickel containing alloy, chromiwn containing alloy iy Br.NBT 1.7 


cosper alloy, Mts-5A copper alloy 4 


ABSTRACT: The ee techniques, properties at different temperatures, and stabilit 
: under contact weld f a number of transmission copper alloys were investigated. 

The investigation supplements the results of V. M. Glazov, M. V. Stepanova, and H. V. : 

Chuprakova (Izv. AN SSSR, OTN, No. 3, 1962). The experimental resulte are summarized 

in graphs and tables (see Fig. 1). It was found that the most thermostable transmis- 

sion alloys are Mts-5A and Br.NBI, situated on the quasi-binary sections of Cu--Cr,ar 
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Fig. 1. Polythermic cross section, 
perpendicular to the quasi-binary 
section Cu--CrjZr at 9% Cu. 
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and Cu--NiBe respectively. Tho moat effective thermal treatment of the alloys con- = 

sists of quencLing which results in the formation of a supersaturated poluticn, _ 

followed by cold deformation of 40--607, and annealing at 0.55 3 of the ulloy. Tha 

pest slloy for ppot welding was found to be the alloy Uts-5A and for scam welding the | 
alloy Br.NBT. Orig. art. has! 3, tables and 6 graphs. 
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at 500°C, 3 hr; regime 2 -~ a6 above, followed by cold forging to 50% and tempering 
at 450°C, 3 hr; regime 3 -- semicontinuous casting, hot rolling at 600-900°C with 
90% reduction in area, quenching from 900-920°C and tempering at 470°C, 3 hr; regime 
4 -- as above, with 80% reduction in area, and with quencaing followed by cold 
‘rolling with 50% reduction in area and tempering at 430°C, 3 hr). Findings: regimes 
3 and 4 appear to be optimal, since then ultimate strength Og of the specimens 
increases t an average of 5-8 kg/mm* in the 20-600°C terperature range and is not 
accompanied by a decrease in the indicators of plasticity; the Br. NBT specimens thus 
treated acquire a strength (Oo, = ~75 kg/mn2) that exceeds the strength of Cu-Co-Be, 
Mts2 and Mts3 alloys at elevated temperatures (Gg = ~55 kg/mm?) . Its high strength 
at temperatures as high as 600°C, combined with its modevate electrical conductivity 
(45-507 of the electrical conductivity of pure annealed copper) and comparatively loe 
‘cost, make the alloy Br.NBT an excellent material for the electrodes used in the 
welding of stainless steels and high-temperature alloys. Orig. art. has: 1 figure, 
2 tables, 
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STERLIGOV, B.V., general-leytenant aviatsii; ZAKHAROV , H.V., polkovnik, 
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{Instructicns for the air-navigation service of the Soviet 
Air Force (NShl-47)] Nastavlenie po shturmanskoi sluzhbe 
aviatsii Vooruzhennykh Sil Soiuza SSR; NShS-47. Moskva, 1947. 
175 pe (HERA 14:9) 


1. Rusela (1923- U,S.S.8.) Ministerstvo voorushennykh sil. 
(Aeronautics, Military) 
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_ZAKHAROV, MN, M.V,; TIKHONOV, B.S.; OSINTSEV, 0.Ye. 
Highly resistant, electric conductivity copper alloy not containing 
acaree and costly elezents. Izv.vys.ucheb.zav.; tevet met. 5 
n0.32122-128 162, (MIRA 15311) 


l. Krasnoyarskly institut tsvetnykh metalluv, kefodra metallovedeniya. 
(Copper alloys—Electric properties) 
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at room temperatures and higher. Izv. vys. ucheb, zav.; tevet. 
“gt. £ Hoke SGaL36 Ole RA 8) 


1, Institut metallurgid, AN SSSR i Krasnoyarakiy institut 
tsvotnykh matallov. Rekemendovana kafedroy metallovedeniya 
Krasnoyarekogo instituta tsvetnyxh motallov. 
(Alluminum-manganeso~lithium-@lloya--vetallogrepry) 
(Hotala at high temperature) 
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| AUTHORS ¢ pogeltber&s Le Nes gaknarovs Ve. Kuznetsovs GMs 
and pigidina, B.N- (voscow) 
TITLE: Agein of qiuminiumemagnes Ve and 
Nee ee niuamagnes sume Zins alloys 
PERIODICAL: Akademiya nauk SSSR tzvestiya- otdeleniye 
texhnicneskikb nauk. Metallursiy4 4 toplive- 
ee Te noels 1962, 347-150 , 
TEXT? The process of decomposition of the aupersaturated 
solid solution of three complex alloys was studied. phe alloys 
contained 7.3 NZ and 0-39 0m (alloy 1)3 7.3 WSs 0o.3 Mn and---- --- 
go. 9h Zn (alloy 2); and 7.3 MSs O- Mn and 1.19% Zn (alloy 5). = 
Specimens were prepares from imm rolled strips water quencne : 
from 450 Oc after holding at this temperature cor 5 hours» and 
aged at 70, 100% 150, 200% 250 and 2h0 CC for timos of several 
seconds to 90 days. ray photography wore taken using 4 copper 
anode and the Jattice paramete of the 89° id golution wos 
a from the ) and 422) lines. qghe accuracy was 
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: 5/100/62/000/001/012/02% 
of aluminium-magnesium and «+¢ £111/E135 


Ageing 
0.0013KK- Ageing at 70 °C produces practically no change in the 
parameter of any of the alloys. At 100 °C the parameter of the 
did not change but, after 30 days, 
lid 


initial solid solution 


decomposition began leading to the formation of a new 5O 


eter. After 390 days at 
lution formed by 


ning 1.199 Zn varied in the 
“Q061-4. 05 O4KX. 


100 ec the lattice par 


decomposit 
Limits k , 0661-4. OOOUKX and 
i ial precipitation 
ted to have 


The magnes2iun con 
phase had occurred was calcula 
3.4 to 3.0% 
so "two 


ik, ly after 3 
ameter of the 


t 150 °C Was als 
after 2 days the lattice par 
loys decreased. 
oo °C caused a 
regions with 


a new solid so 

change in lattice parameter. 
different concentrations appeared. Age 
resulzed in the same type of decomposition. at 280 °C 
decom position occurred later and the rate was lower than at x 
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: : : F 5/180/62/000/001/611/014 
Ageing ot aluminium-magnesium and .. E111/E135 


250 °c. This was due to a decrease in supersaturation of solid 
solution at 280 °C. Thus, the solid solution is most unstable 
at 250 °C; the increased stability of the solid solution below 
250 °C is due to the slower rates of diffusion with decreased 
temperature. The increase in stabiiity above 250 9C is due to 

a decreas: in supersaturation. The presence of zine accelerated 
the process of decomposition at all temperatures but had no 
“efreéct on the type of decomposition, ~~ se 
There are 4 figures. 
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ZAKHAROV, M.V.; NOVIKOV, I.1.; RYTVIN, Ye.I. 


4igh strenpth AL7-4 aluminum foundry alloy. Lit. proiev. no.9: 
37-39 S ‘él, (MIRA 24:9} 
(Aluminum foundine) 
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28051 5/128/61/009/ 09/07 
\B.V210 2408 A054/A127 


AUTHORS: JZaknarov, M.Ve} T.I.3 Rytvin, Ye.1. 


Novikov, 
ALT-4) casting aluminum alloy 


0 ——— 
High-strength ANT-4 ( 


BITTE 
PSRIODITAL? Liteynoye proizvodstvos NO- g, 1961, 37 - 39 

Based on the study of silumin-type ternary alloys 4 new casting 

ae ing the good casting properties of the AN4 (ALS), AMS (ALD) 
and ANQ (hL9) alLoys with the high atrength of the ANS (AL8) and Ang (AL19) al~ 
zoys has 22en developed. Tests were carried out with ternary alloys containing 
5, 5, 7» 3, 9 and 10% Si and 0.5, 1, 2» 3, 4, 5, 6 and 7% Cu. The highes® dy, 
ang § vaiaes wer? obtained with alloys containing 6 - 8% Si and 3 - 5% On (2€ - 
36 ke/imm® and 2 - 6h, respectively). The optimum combination of tensile strexth 
and relative alongation was obtained with an alloy containing on an average 7% 
The new alloy called: ALT-4 (Author's Certificate No. 137268) a3 
d as follows! solution heat treatment for 6 h at 515 + 5%, 
waher quenching (20 - yoec), aging at 175 + 5°C for 6 h and air-cooling. The 
permiseibie amcunt ef iron whic ductility of the aLLcy 
wae found +o be 0.25%. Tests o showed that the strength, dict 
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28051. 128 /61/000/009/957/ 89 
A0S4/A1L 27 


-h (ALT-4) casting alu 
he ALT-4 rably exceeded thooe 
Since moaifti- 


ALS and ALQ alloys in the 20 - 250°0C te 
KOK NaF, 45% Nach and 15% eryolithe does not improve © streng=h 
of the new alloy, this troatmont aould he omitted, simplifying 

Tests of the casting properties of the ALTA alsoy gaye ped mur 
on specimens 2, 3, 4, 65 8 and 10 mm in J ameter based oF 
eks in the 1O-mmn diameter specimens would mean that the alii¥ 
mum not-snortness, while the absence of not oratksa if 
1 minimum hot-shortness. The AL7-4 alicy wae 
; 4, ba highly erec (nearly a8 high as ALS and much highes na" 
Tests to determine the temperature range of Linear avrineage EY 
owed shrinkage to start at 560 e its solidus ts at 
ai of solidification 4 than 39°C, and Hig te 
he AL8 alloy- Equally favorab “braired 
ty and air-tigntness. Modific agrsdl- 
ese, Zine, titanium, lithium and peryist 
. mechanical properties © I Modified with © 
0.3% magne’ um, the tensile Lloy increased fret 
ed kg/mm, while elo h- 6 102 - 


minum alloy 
-¢ 


Hi gh-streng*n ANT 


qiity and ragting properties of t 
‘ne Nut, 
mat bore ah bb 
and etongaiien 
whe TE CDI BY + 
ca yok erparking 
ac aump? ion hot cra 
I rharashanized by maxi 

, eam AE MANS would revea 
k-resistant 


1 Lhe 


+ 50¢, whil 


ngation decre 


APPROVED FORR 
ELEASE: 03/15/2001 CIA-RDP86-00513R001963520 
014-0" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001 


“Sis 8 BP BS 


963520014-0 


BETAS 


2051 3/128/61/000/009/007/609 
High-strength ANl7-4 (AL7-4) casting aluminum alloy A054/A127 


However, these additions increased the tendency to hot-crack fermation. When 
only magnesium (without antimony) was added, the strength increased by 3 - 4 
kg/mm@, elongaticn did not change and hot cracking became more frequent, but 
not to such an extent as when Mg and Sb were added, Due to its higher mechani- 
eat and caating properties the AL7-4 alloy can replace the ALA, ALS and ALO al- 
ieys In many fields. This makes Jb poxntble to reduce the woight of the casting 
or to increase itu strength by 20 - 40%. ‘There are 8 figures, 3 tables and 2 
Soviet-bloc references. 
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PIGIDINA, E,N. (Moskva) : 


Aging of aluminummagnesium and alvminum-magnesiun-zine alloya. 

Izv. AN SSSR. Otd. tekh. nauke Met. i topl. no.):147-150 

Ja-F '62, (MIRA 1522) 
(Aluminun-magneaiun sepsis) 
(Metallography) 
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__DAKHAROV, M.V, 


Tomporature relation of certain types of heat treataent. with 
that of nenfsrrous alloy molting. lev, vye. ucheb, cave; tovet, 
mot. 4 moe3t115-119 761, (MIRA 19:1) 


fea eaee cei ae © asnoyarskiy Institut tevetnykh meta llov, kafedra motallc— 
vedeniya, : 
(Nonferrous alloys—Heat treatment) 
(Melting points) 
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a n006/A101 


AUTHORS: sakharov, Me Vox Tikhonov, B, S., Osintsev, 0. Ye. 
a 


TITLE: High-strength conductive copper alloys without scarce or expensive 
components 


PERIODICAL: zvestiya vysshikh uchebnykh zavedenly, Tsvetnaya metaliurgly4,» 
no. 3, 1962, 122 aod 128 = : 


TEAT : Ty select a high-strength with good opera~ 
tional properties and without scarce the authors studied 
tne properties of four grouns of co Cu-Cr-Mg; 
Cu-Ni-Ee and cu-WiBe+Ti). Tae comp 
Tae alloys were prepared from charge grade copper 
and (0) ("NO" 4ckel and Copp Cd, Mg, Bes 
yy and Cr. The manu of the alloys is de ped. Castings, 50 x 

tn size, were hot and co 3 the cold ro annea 

water quenched. The hardness, conductivity, ~Lasting nard- 
ness and mechanical prope were measured. 
with a viow to the mechanical, © produc~ 
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S/149/62/C00/003/007/011 
Hign-strength conductive copper alloys... A006,/A161 


tion cost of the alloys investigated, the authors recommend for industrial tests 

the new conductive chrome-magnesium copper-alloy, containing C.15 - 0.35% Cr; 

0.1 - 0.26 Mg, the rest MO grade copper. Tnis alloy shows in annealed state at 

20°C fy as high as 35 - WO ke/mm®; § = 15 - 208, and at 600°C Oy = 15 = 16 ken? 

and + 4 1) ~ 26%, Jt can well replace the more expansive Mill 5A (Mts5A)- “type : 

conductive alloys. Highest ultimate strength CE uctirity » BO and 32 ke/em®) Is. 
offered by Low=conductive alioy 14 snowing iow ductility at 20 = 960°C. —-inis 

alloy. should be improved by reducing its electric conductivity in annealed state 

and raising its strength properties, There are 7 tables, 


ASSOCIATION: Krasnoyarskiy institut tsvetnykh metallov (Krasnoyarsk Institute of 
Non-Ferrous Metals), Kafedra metallovedeniya (Department of Metal 
Selence) 


December 8, 1961 
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The effect of lithium on the properties ... A006/A101 
The properties of the alloys were studied by short-time tension at room and _ : 
elevated temperatures (200, 250 and 300 C), and by the method of hot and long- \ 


lasting hardness, Speoimens intended for high-temperature tests were subjected, 
in addition to heat treatment under optimum conditions (quench hardening at 600°C 
for 1 hour’and artificial aging at 195 C for 6 hours), to 100-hour stabilization, 
The results obtained show that only alloys containing 2 - % Li are hardened by 
heat treatment, Heating to 250 and 300°C reduoed the hardening effect of lithium, 
This is probably caused by coagulation processes of the hardening phase, develop- 
ing at these temperatures. Strength properties of alloys with 3% Ld approash 
those of Al-Cu-Mg alloys, Comparison tests showed the expediency of heat treat- 
ment for artificially aged alloys with 3% Li whose hardness exceeded that of not 
heat-treated hot-pressed alloys by 19 ke/ ine , It 14s concluded that, one of the 
basic factors of nardening the Al-Mn-Li alloy at elevated temperatures, is the 
development of & submicroscopioal heterogeneity of the structure on account of 
dispersional precipitation of the hardening phase during the decomposition of the 
ternary solid solution, rich in aluminum, Apparently the hardening lithium phase 
has sufficiently stable properties at elevated temperatures and low proneness to 
coagulation when heated not over 200°C, This article was recommended for publica- 
tion by the kafedra metallcvedeniya Krasnoyarskogo instituta tsvetnykh metallov 
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25549 8/149/61/000/004/006/208/ 
The effect of lithium on the properties ... A006/A101 


(Department of Metal Science at the Krasnoyarsk Institute of Non-Ferrous Metals), 
There are 3 tables, 5 figures, and 9 referances; 4 Soviet-bloc and 5 non-Soviet- fete 
eae bloc, The reference to the most recent English-language publication reads sq 
= follows: P, Frost, Techn, Rev. 8, no, 1, 1959) 


ASSOCIATIONS: Institut metallurgii AN SSSR ( Institute of Metallurgy of AS USSR) ; 
- Krasnoyarskiy inatitut tsveiinykh metallov (Krasnoyarsk Institute of 
'  Non=Ferrous Metals) 


Sete fan 


SUBMITTED: June 27, 1960 
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‘AUTHOR : Portnoy, V. K.; Zakharev, H, V.; Novikov, I. I. G a oe 
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ORG: none i by / 
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iTITLE: The nature of ewbrittling temperature zones in high temperature all £ the 
Pinned CAE Se eee re 
! 


le erenickel-beryllium system 
‘sense lcie) tei 
__ SOURCE:’ Akaddmiya nauk |Kazakhskoy SSR. Institut metallurgif {1 obogashcheniya. Trudy, 


vol. 15, 1966. Prevrashchenfya v splavakh tavetnykh metallov v tverdon sostoyanii 
(Transformations in nonferrous metal alloys in a solid state), 47-56 


TOPIC TAGS: high temperature metal, copper alloy, mechanical property, ductile materi 
al, brittle point, metallographic examination, grain structure, temperature dependence ,! 
oxldation- resistance | 


ABSTRACT: High temperature brittleness was studied in the Cu-Ni-Be system. Two al- 
loys containing 0.5 and 2 wt % NiBe were produced and their mechanical and physical pro- 
perties were datermined in the cast condition and after rolling in the annealed, q nch- 
ed, and aged conditions. In order to determine whether intercrystalline oxidation as 
the cause of high temperature embrittlement, tests were conducted both in air and vacu 
un (3°10°% om Hg). The relative elongation was given as a function of temperature up | 
to 300°C. In the cast eased embrittlement occured in the %f0-800°C renge whether or 
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lA 
- testing was done in a vacuun; in fact the alloy with 0.5% NiBe had a higher ducti- | 
‘lity when tested in air, Microscopic analysis showed that the cast alloys hai a single 
phase structure at room temperature, similar to quenched alloys, as a result of strong 
supersaturation upon cooling. When the test temperature was increased to 500°C, mic 
istructural changes began to occur: the grain boundaries thickened and second phase 
ipartieles began to appear within the grains. A wide two-phase region was observed at 
lthe grain boundarfes in samples tested at 700°C, while at 860°C precipitation occured 
in the body of the grains. The fracture ch bhi in the brittle zene was primarily 
intercrystalline. electroconductivi asured as a function of temperature, in- 
creased in a slope at abcut 500°C, indicating a rise in precipitation. Changes in mi 
hardness between the center and boundary of the grain were greatest in the brittle 

| _lzone.. _In_the_2% NiBe_ alloy, after. anneali 7 at _966°C for 2 hrs and step_ cooling. to_. 

~~ |prevent supersaturation, a minimum in ductility also occured although it was much ~giie 
er than for the cast condition. Metallegraphy showed that in the annealed alloy the 
fractures were transcrystalline, with the cracks being initiated at the grain boundari 
as. X-ray analysis gave the lattice parameter for different cooling conditions and 
‘showed that a supersaturated solid solution could form even for air cooling at 20 deg/ 
|/min. By slow furnace cooling at 1 deg/min the lattice parameter approached that of | 
ipure copper; however, the significance of supersaturation with regard to high tempera- 
ture brittleness could not be rationalized. Tests done on the 2% Nike alloy in both ia 
fair and vacuum after cooling es slow a3 0.03 deg/min still showed a ductility minimua 
Orig. art. has: 9 figures, 1 table. 
Li/ SUBM DATE: none/ ORIG REF: 010/ OTH REf: 001 
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